To improve productivity and design space exploration in MOEMS design, new high levels specification and validation methodologies are required. These methodologies have to deal with systems heterogeneity.
Optical cross-connect : general overview
The application that we use in this work is a free-space optical cross 
Cosimulation environment
The cosimulation environment [12] , [13] , [14] starts with a system model given as a netlist of heterogeneous components and enables automatic generation of simulation models for heterogeneous systems. 
Experiments
To perform the overall OXC system cosimulation, the system specification model had been realized. This model is presented in figure 5 .a. For the simplicity of the explanation, only two mirrors of the array are shown in the figure. Modules in the system communicate through communication channels that encapsulate simple handshake protocols. Each mirror module receives control data (i.e. the reflection command) from the electro-mechanical actuator figure 5 .a, the internal ports specific to the module, are F1FO ports and the external ports connected to the communication channels are simple handshake ports.
Automatic generation of the simulation model
To validate the system, the simulation model of the OXC is generated. The generated simulation model is illustrated in figure 5 .b.
• Since Matlab-Simulink is used to model the electro-mechanical actuator sub-system, by adapting Matlab We run the cosimulation of the OXC. In the experiment, initially, the beam from Gi is detected by Dl and the beam from G2 is detected by D2. Figure 6 .a shows the initial mirror configuration where two mirrors Ml and M4 are reflecting light from Gi to Dl by mirror Ml and from G2 to D2 by mirror M4. In our experiment we simulated the system evolution from this initial configuration to the final configuration ( figure 6.b Figure 7 shows the generated beams by Gi and G2. The nine rectangles represent nine possible beam positions and dots represent generated beams. Figure. 7 For the experiments we performed the overall validation of the free-space OXC using the presented cosimulation framework. To perform cosimulation, the system specification model had been realized. Matlab-Simulink was used to model the electro-mechanical actuator sub-system, for the specification of the optical devices we used Chatoyant and SystemC for the control sub-system model. The corresponded simulation model was generated automatically:
This enabled a fast validation of the overall system functionality, before its implementation in a final architecture. We believe that cosimulation can be used for even more sophisticated applications like full car or aircraft systems.
Conclusion
This paper presented a methodology for the validation of MOEMS which is based on cosimulation interface generation using SystemC. We applied this approach for the validation of an optical MEM switch.
